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<LaJuLa 

: Juljj t 4jj*j^sj «U I (jyicj Jt-a^ta < <>Julj (^jj V jj-« <jr^- (»^-<-"j'j ^ uaJIJ « <>Jl>.j 4JL1 Jl*j>J1 
JJLi (jT ic ajjLiJl 4_)jjJ,l S-ulajJI jjlj^— i tl (JjjfcQj (j'igU c—UjJuJIj (_P-ail ^-lL<TlU 4_aL*JI 4 i u mj-LI ^t in" 

ajJ3 cA'-J ^-D'J^ Lr^~ - '^ - L<1 -' Lt f J "'^— ■" « (j^J - i ^ > ^I J- 2 **- 1 ^ p-*-* ^|_ L-x-t^aj (jJ-Il (jJ^J-H Ijufc ioL9 tJJu 

^JLij 4JL1I (jj-*j (J-Lal! i(^j)o '"tl aJlSjJI il^tc jiij *|_ Lojus j\j ti"n nVI J^-l (jjs ^jLcj^Ij (<sJL«JL ■* \ < nil 4_iLui 

.LuiLu^s LaJLalUI JjjJI ■ flLual, 

«.l_b *|_ ^ a J Sj 1. 1 4_i]jjJl <_jjL*ILJ| *_a Jj cul 4_uL>ol S alaj>. py-ALil,' jJi^-LaJj p J a 1 ^" 1 <LoL*Jl ajlj^l CiLaJ>. JuSj 
^jjQj e)~l ,^> ,^>-w > Sal ^—i 1 jJ^jlII (_3j-<-u ' " ' I ■ I kali a ( jr ^3b>ij <UjJi>. 4_t_aJLc c_i-iJL-ul 3^ J ' SHdJ'-*-^' 75-° J"^ 
<ju^Llm^\ aj_i^=jJI (JILcj (_£JJI A-tiLajJI 4_il^.t,l j-uLtXI jIjlcI pjj '"' a 4r *> J-Lai*] I ajufc cJ!Lqj Ju3j < <Gl ilLalLa 
(J^jiJl (J13-" (_P-*-> ** J '•"* '^"- ' (jL>J Jj^~" ' '*"**' (jA^- '-#^'-'- 1 ^r J-i?'-*-^' - > - < ^' Lt ^ ^1 i A_j_tJj jCLl I /j_alj_(Jl «.l_b *|_ 
AjusjJlI (_£JJI (jT la-*JI fJslj-JI ^s 4-Lq.UJI Ajjj-Jt (3^ljlu C^>»J (^4X1 VdJ^^'j Cr"^' ^1^1! 4_aL*JI 4 in "ij-llj 
3j ( 11 <i Lai »-V<tl j .^— ■ ! (^jjjJlJ pj_aLJ^_(J ^ I a I ^— ■" a aj_La-b AjL^IJI a|_ jjLsJul <jJl& r-j^tll <(J-c-*JI 33-" '"'' illali a 

A j , ,,l , ..Vl el~l ilU" a jj^-w > ,3 ^^.«alj j ,^— ,lj tjJ^jJl 

* ■■) La ' >' 4_i15j p i n^ (^jJlU, (jyl^C - 5y_aj_J,l /- S La I [ I p^~ LSeldl <J1iIJl>-j 4_ujjJuJ| 4_LjlSj>J| <5jui (JjLiluj 
4_aj^UI (JliljL^il c—lL ■"'^— ■' 4_uLl^3 (JjLuj 4j^>. <JliLCjjJajjo 4_tiSllJI diLii^a Ll ijjLo^jjJI j A-l^dljJjjJljlJI 

.(j^ i^-V" ll IJuj 

(Jj>.j j^. 4JJI jjj° (J-^l-J 4 -f J dJ^ i -^' ** '-^"" oJ^Jtt <-^yJy cr*-l * ' '"***' (jr*J Tt-ALil,! jJi^lajJ p J a 1 ^"' 1 4_aL«Jl ajl J^llj 

i Ju Sjlj 1 1 ^j- 13 jJ-io 1 ^> 1 u ' a < in 1 1 n Li « 4_aj^UI 4_ija*_iiaj| <JliljL^JLI (Jjj^sG «2_ yuj\^u& u^~~" '"" ' P ^ ' ""' o' 

.<JliljL^J,l <>Jl4 ' _ll 1 ■"'^— ■' 4_JL*£. p£. JlJ (jJ-Jl (J I ^"^ uiJIJ '"'I ^^ .U"tl » 4UI t" i nVLij 

.«.LcjJl c_i-L?e.a )> j<>t (i 4Jl (tfL-bjjj 4-Lr>o U, L^JLa jjjJu-alLuiilj LfcjIjLcl (jyic (j-*-*jUiJI (3^3^ (jl (Jl-t^-i 4JLllj 



^-ALlJLl jjjlajj ^j<i i^i"t LabJI SjIjVI 







1 1 <4 ^ * 

Relay Technology cj}U.jil ^ ijiiti^L p^-^-ti 4 „?"! Jjj^= <***M s : su:ti c^lj^yi ciLii 

L^Jl tj" ( ill <j-u.}L*JI £j\ j (rtl! ^j^— ■ i ' C^jr»o 4Jal i n ill jjj° 4_i_L2lLll tiiJC (ja^aj (jf <L^=j_tluJl '"- lap "■' JuSj 

, 4J Q /J ' ' I i 

4- j^*^ (jL^= l^jJ'j i— iLi^aljJLl tilJj (3-^*<j jU^ Allen Bradly ^-^j-j o-JT i^=j-<i c^sjlSj jGsj 

Ja.La.3ei, I ) i-£jju (_^J-I'j <J1i^Ij>.jJ,Li p^~" ' Se~u\ * J LdJ *|_ <LaJiir" i n U tilD 'j ; '^— i 4 i mi" 4_2jjJa (jylc 4TiJe.aj-l 

.Ladder Diagram ^J,„il 

(_£jj>oj 4Ja_ujijJl 4_tSia_Lll (JliL d -qjtJl (jyic ' la ^*** (J<a" hi" /j_a^_til /, a La ' 1. 1 p ^— i -»■" 1 1 aj^>-l CuL^a 4jI JuJI *§_j 

c1)Li1»aJI (Jjs JljJuiJI (JLiol pj JuiS (j^VI (. ( i nL>JI aj^j^l JjJaj *_a 4JI VI JaJifl 4_ijI_<j TTj^J JSo jj^LlC 

aj-jjo pj_a^_d,l ,— Sla-LI, I p^~ LSeldl aj^>- 1 /, Lax I L«-d « (_£jJal_<j TTj-^-J Lr*"-^ ^>-*-^» LL»J isLjsVL) t I fcilc 4_t3uiVI 

j '^-— >) p^~~ ' *- ' 4-1-1 1 nj -i^>-J Ur 1 -*^ ^* J li ' <-^->^-^-J-l l-> P^"" 1 gelJI 4 J LdJ (%C »1 it" i nVI Jj^UaVI (jyic lj-& (^rJ-*J Vj 

i"<lj \l , ^>"<M I j ^ -vl jj-«J (J-alj-«Jl jj- 13 JyJuiJl jLlicVI A- Jl>-LJ (j| (jr LuJ p ^— i **■**' 1 1 4 lj i nj (. ( i nj JljJlt»o JlIcj 

p ^— i **■**' 1 1 jJj 4 ai^= i j '^—A j '"♦"' 4j?taj_(J,l 4_t2ia_Ul <-— » 1 Jl>-jJLi p^~" ' selul 4 J ' flJ (jl C^>- ' p*^— 1 geldl ^JLu-uj 

2 aj U ; 1 1 2_ aJ^^jII ^jJsJIj J^jJI jj^sLLc JJlC JljJu>o J-4 j-a^l I JLA ^_ J-^aLaJI JjsLJIj < <Jli^l^jJ,L 

A^LaiXI 2_ p^— 111 4jL;^ j_oilI rLiTLvVl ^Jl<i ^1 isLbVL < 1^-lS p^au*l!l <_jjlLaJLl 




■tvifflo lliiipillq.cviiill piln ill nnlnllniiiinqoll 
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gMjUl ^2k4l (*&ull ulJL*J 



^' 
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^^ 



^\ *-""■". 



|>4 U Uij**» 3^' fr^ 







.w_ajaJ,l Cr lLiHI ^^-i^jJI ClIjLvjJ Lu-uL-uVl *lj^-Vl ^^ L_2j_*lj| :3>lJi*f I 
4_l«-&Ij 3 fljlajj /j_a^_J,l (— ala-Ll, I p^-.-»-"tt <J1)|jl3*jJ 4_u_uL-u^M <J1iLJ^^=lXI (jyic <_JjJui,l <_3jjtlb (jf :kjlJLAdl 

/ <\ • L^ Sjl^XI jls! J[ c_.jjCU1 J^j jl : u^lkiii (, bVl £*Xu* 

.S7 300 g^j-Jll u sum ^^Ul sjl^j -t3dk£L4IJ3U»ll 
Siemens S5 101U U ?WA\ ^^-.^iJI sjo*j - 

.( <- i < ii L>- jL^>-) 4j?taj_i aJl>-j ~~ 

.(- ' I llL>Jl A) jL?-~ I II L) (_p3pX. j' j"*- - 







: A« Juw 

j-(-Tl<jj « '" '»^~* ^r P ^~* """' ' ^ ' ua ^r ^ a ^ r 'i ' " *>' (_pl— <-uJ-Jl («— A I jj-J 4— : *- a >^' <-l>l J^>»jJI j-<-Tl<j 
<jJ_4 £-$ I j;j'^~"'j~ J L^-L»C 4_2jj_Laj pJu (jl <-;-^»o (^j-JIj <-J aJl tl)l_L>.|j p-&l ^jjo L^jLj^^auo (jylc <_3jjlLJI 

. I j li^=3j3 ^lSjjJsj I j « a (J^ 3 ** ^'-^JJ tliuj^DJtl tillj fc_<fc I (Jjj^s-allJLi (Jjl ("I ( ii a Jl>-jJI 

♦ ♦♦ 

Programmable Logic J jL-ai^l ^PLC j-a>!L) LjJ j_aj_j ^iJlj ^aj+U Li2kHI cj! j^yi 

j^=f (jr-tAAJ jl j-«h^' (jr lLaiil p^-">~tl till jl^j L$jL ijjjjJLi L&Lu^ jL^jl j>^=lajj Controllers 

jl^Iaj ^pJlj Programmable L4JI ciL^Lu JUol q^-ij <j^I Controllers p^^-ti Sj^vf : U^sj 

.Logic operations LmkiXI ^LJUaJI JjukixJ ^^ 

(J^io tliljl Mil /. aJlij j' j**- L^jLi — (jr L L»-l3 lji La!L>.| Lfctll j 1 1*1 i 1 n I '\ £ — 1 - PLC Jl till Jl>-j i_2jjijj 

<* a . ^> j a tiiLcjJjtl] LLlLs r-j^>JI aJl>-j (jyic ^-jjI-S ^IjL^I T'\y > ' t*3^J cr>-^l «j^>-j cr^ binary '^uLo 

.. aJl>-jJI (Jl LJLiol ajj ( /j_aljj_i ) I aJ 1 u 
".PLC jl-4^ (^1 4r J-^l>^ (jl S- 1 ^ Ur^' CjLJj^slU rtuil JljJlt»o 1 m^— 1 <n (jjjLjiJI lJijjjlLJI fjja 

Processor ^JUXI -^ 

Memory Sj^alJJI -Y 

Input Unit Jio 3jo*j -V 

Output Unit ^jJw sjo.j -£ 

m;! Loader Cr * J - u j LJL^.1 j Programming Unit ( j-^Lij-JI ) ciU^U-iil JUolj ijL^= bjo*j -o 

. a Jl3*jJI (Jl /y_ab^_(JI (J-t*r>o jL#>- 
£- p ^— 1 -»■'*' 1 1 «|_ a JlJt" i n~ (jJ-II py-fl^-tll /— Sla-LI, I p ^— 1 -»■'*' 1 1 a Jl>-j tllUj^DuO p_&l ^cj-bjj ^ ~\ J^~" ■ "■ 

(Jj t i"i~ 4 'j^~ ■' a 






JMJill U^kUl |4&tlll UlJL^j 







. I j uajl Ltaa> jq-A jj I glLfl-tla^j <J1iLJ^^3lXI lilD (jylc <— SjjuJl jL>«jl *§_ (JjL>- i i u (jr L La-^j 



<Lrt*a >Jl 3jL>.q ^JjL^a *Lrt^>xI1 3jL^.a 



wiiuJi <_}J2J 



STEP 7 software 



Machine to be 
controlled 




'Wj-4^ 1 +LH 



t _jifc.JJ 1 3jL>.q ?-j_>jl 3jL>.a 



pj_aj_ji,l ^ 2 La 1 1. 1 p*^~ ' selul a Jl>-j <Jl)LJ^^3_a jq_& I \ ~\ (C^j J. 



^-.,1. 



: CPU ( Processor ) ( ^JUI ) o>^>Jt1 i^JUl sjl^j - \ 

jl1\ ^ULJIj Processing i^>JL*i,1 jl JJLAiJl cuLiUaj 4_jjj=jJ,I i jl^JI A. <*£ ^ill ^LU*JI ^^-lujj 
(ljio ) one bit j^ljc^j^j-a 2 -^ U^ a J^ 3 ui^ 3 ^ binary 4_uLu t^ljLil ^ 3jLui L^LLujj *2j 

: Input Unit J^jJI 3j^j -Y 
i>jj_<-is *|_ ( sensors jl * mi" i ul j— us\ic ^j_a ) <t_uLij 4_uj_£^= o'jl u>\ ,_ 2 Dj j I g a*. M_c ajLlc (JS-jJI ajl^-j 

. ^j^ajJ,! ^^-i^elJl fljL3-^J ij^ij) \ La t, 1 jLuJIj JL^><il 



g4^Ul /j2kUl(«S*x}|3jb-julJ^U (tlajrrr ^U^I^^J^A^Id^tfldluij 




: Output Unit rpJI 3 ju>.j -V 

^ j 'j j ^— i <JllljLil (_JI Ajj^ajJI p ^-— i -»■'*' 1 1 a Jl>-j (j_a 4^><->LJI <— l l^)Lii^( 1 (Jj^relLl rjJsJI «Jl>-j f»J-2j 
plu r-jJsJI i—SljJol /- a ( ii~ 4_t3 <JliL*It3 <jJ-C cJ_^3 Y£ 4_a-uLi ^^^^Lu^s /_ jj j ^— i Jl^>- ajjj-a 4- 4-JjLij 

(Actuators cj>H..1/> j! t_LJL«ij j^> Lk. ) L&ieJH ^IjmJI jl ^Ll^=U,I A p^^-ti LJ}U* ^ 

(jl L#-La (J^= f J^ 1 " ' "J TTJ-^li (J^^l i—SljJol (j-a C-uLi JJlC (jJ-C ?^>*^'J Lr*"-^' <Jl)lji3>J m^jILsoj 

(0 J 1 ) ^Lill ^1 j^L 
Memory Sjj=Ijl!I -i 

(4J (j-aj ( P^-^H^' '"''j ) *— ' La-u.<IiJ I Ja-aa*. 4_t3 <^u Store (jjJta 4_)LLc-S aj^al JJI jLlicI j^"" 1 1 ' 

.( Sj^=a I JJI jl ) (jjJei.1 ' l - jL * 'Ir «Ji_5*.jJLl <Jl)La-J-*lJI tiilj *us J-aLCiJLi ij>JL*i,l e JLxj AJ-23 

•.Programming Unit or Loader i^ajaJI sjl^j -0 

4_^>JL*i,l aJlj>.J (Jl ( /j_aLJ)_JI ) ill 1— a-lljtl] I (JLiolj 4_lLl^3 *§_ 1 Pilj i nj ( jr -& 4_j?taj_JI a Ju>» J j.(JL<J 

.Machine language SJVl UIj u-Sjjij La <_JI UL^u a>2j ^pJI 4jjj=jJ,I 
jl^j>JI ) cJ$£ Y£ ^lSj ^j4^= jl$». jJs^j ^j^: aJU. 4- power supply unite ^Lj^^JL jl juaVI 

Jl^j>JI (_J1 Cj-Jj£ \ \ * jl YY * 4_bjJ,l J (j~^- J-J^elL) a Jl^^JI Jl-*4> j»J-2j jl < ( a Jl^jJI Jjt mi l! aj^LJI 

.( cJjis Y£ ) c-j^iLdl ^LLu^JI 

•./j_aj_J,l p^~" i 3eItJ I aJl>-j <JliLJ^^3uo i aXLaax ( . - - ;'^~ , j~ 
4_^3j_<li TtLuI (j-a s^-J ^- a (JjoL«Ib LaJiicj PLC ej^>.| * J ' i ^>~" f^J-Sj (jJ-Il <JliL^3j-iiiil (j-^ JLjJLaul LfJLijfc 

. 4_^aj_<ii (_>^= Ltj jljusj (jj-Jl 4j-i5L>(Jl (Jjt mi"!' '"*' .'j"'^~' 5_tjiljj jj-^ "-u ju^La '^-ij-s-a 
j^Lc^iU JjUJ| ^f Modular Jl ^Ul ^ Qj^" jl ^s> PLC Jl cil jo.j ^Lul ^_ J$\ ^u^W <jL>JVIj 

x_cj>o rack jlial ijyis>- (jjo 4jtxaJ>o jdu pj (j-^J !M i^ii!< <jr^^ <JliLJ^=J,l (j-^ 3 QJ)^~~> a u^ 3 o' J^' (jr" 1 "*^ j' 

. oUS JL) i_2jjij La (J^L>- (j-^ <^JLJ3^=J>I ' allaax (j\j (Jl ».-%" V ' ajj (jl (jJx. ula I j -t i ^jj (JIiLJ^^dJI i_£jJG 

. 4_aU ^^ I A^— ■ i rack Jl <jJ-C <J1iuj^=J,I i kllje^a ' . - - ;'^~ , j~ 'LiAj^a p j aj (jJ^. Ij-il-^ (^r 1 ^' jJL3^~*J o' S-'■ ;> ^J 

U U-jj-cJ j^Lljj Siemens S7 300 jljiail o-a PLC ij^jl <_ ilJ^aJLl cJsiLka t-^^p (JjJs ^Jj La^a j 
i»jLiJI ^j Modular Jl ^Ul ^ jj^^" ^-Jl m;jj».VI PLC Jl fljjf cJJiita 4- e *i*^. o^=^u 






^WjUl w * u:tl |4&ull Ul-b-J 










Installing the power supply module ^jj^H ^aLkJL jIjuVI jju^ lu^s : Vjl 




2_ 



J' 






^bJL^a Rack i_^=pJl jLLal jL-uJ w '-"*f '2- ^JsLtaJI jJi^>a 3 Jo*j t_4^=jJ (<uj 
Rack (-^i^ajlJI jLLal ^^f 4- ^LLaJI Sjo»j ^-Lu-^u (ttS - 

Rack jlia^l Ji-^V s j^yi ^JUL *S - 
Installing the CPU ^j^jil -~^~"ti sjo*j <^=p : LjIj 




4_2jLuJI 4_2jj_LaJl (jjiAJj ^ J 'j j ^— 1 1 I AJsLLaJl aJl>-j (j^-«j <jr^- l5>^R>*' p^~* "*■"'" aJi3»j ( . ci^asj ajj 






^WjUl w * u:tl |4&ull Ul-b-J 







: PLC Jl ,-.r.j^« (JiLc^a (j^j Bus Unit lLjjJI s jo*j c_cj^=p : LUIj 

4_jj_^=j_I,l p^~~ ■**•"' II aJlj>.J (j-L. *-> cr^- lJJ^"" 1 "' t - ^P^ 1 ' ; - J^~^"' J'-' 3 ! c?"^ J^->j-H <^l)l J-3»j ' . •j'^—'j" (*JJ 
£_ Ljsj^aj (jjl hi 11 4_SjjJaJI (j-oilj c_c_i£=pJI jLLsl (jr JLc £j\ Ji^jJI Cojjj ajJJ J'^— .~..\\ £_ L*^=CPU 

aJ-j>.^jj I j tia * ' ' * ^—> ''l^- 1 ■ * <J1)I Jlj»-jJI tla_ij_j tla_ij_!l Cj\ Jlj>-j c_cjL>. (jylc a -i j-»- j-l I aj-ti-uaJI illLfll Iaj*]| 

.cpu '^y^=jX\ p£=j*x\ 

J^— ■ ildl *§_ I -1^"^ CPU 4jj_^=j_I,l p^~" ' selJI eJl».^j Lu j .^^j tla_ijJI <J1iIJl>-j (Jjo^sjj j«Iu tiUj Jl*j 

CPU. (_£J^=jJ,l p^~ i^eliJI ajL»-j ijyA jj-O^il c_uL>JI 







4 La '^— i 




^3^ J^ 3 - 1 



J! 



4_jj_^=3j_I, I p^~ i^eli— II aj &.JJ 

CPU 

aJlj>.j (J_iL^3 (Jj_t^5jj (jl ^— i a 

<" ^-— ■ "»-" II oj ^-^J ' M I' 

Ay^.jJ.1 






^WjUl w * u:tl |4&ull Ul-b-J 







Mounting a simulator module Ji^ jj| ^IjLil ^^Lta uj^s : Lulj 

> r? / , — > x_Liaj| (-ic ^— -»l ~»- t I -5c_uLLa )>_La->. ila-uia i_l>iJj 




cr^'^u J^^-I' ^b^I 



Installing input and output modules £jJ»Jlj Ji»jJI <Jiil Jl^j i_4^=p : L<.a*L>. 

. r-Llo^VI <- 1 1 n-w r-jj«JI jl (J^jJI <Jlil Jl^j j-a {j^~i <i a jJlc j_£| ikL-bl j^— i <n 
4_*j|jJU SJl^j JJLa a I La-Lll J -t""^j ^^3 Lfro^ap aJJj ^1 Modules CjI Jo._aJI q^uu Luajf (_dLiA 

LljjLu 4- Jj'^ £HLj L,J ^j-*^ jJ Lii^aJj ^jJiLnJl rj^Jlj J^ jl!I ^1 jl^j (jlj i^Li>Vlj interface 






^WjUl w * u:tl |4&ull Ul-b-J 







modular Jl fj-ill o-* F-t?-^' o sU:t| p^^" tl 3 jl^j ,-,l \j^-, a jL^Li (^-itL ^LUI J^=lAJI 



Power 
supply 
module 



Bus 

unit 



Mounting rack 




Digital 


Digital 


Analog 


input 


output 


input 


module 


module 


module 



Analog 
output 
module 



Function 

module 



Interface 

module 



I j 1 ta » jJ 4 1 i ultLl L^juJsjj 4jjtaj_til <J1iIJl>.jJu 4_u-uL-uV| <J1iu^^3lXI ( ^">* tcjJsjj J^— ■ ■ 






^/VldJb-jjJI JJjUj 




S PLC LJLill eijjj^JI >j^ liLo Jl - \ 



o" 



5 4jjtaj_J, I ijiiLalXI <J1iIJl>-jJ| i^k^jju j-^= 31 - ^(j-" 



. 4jjtaj_J,l 4 j a La 1 1 , 1 <J1iIJl>.jJI Cju^^suo (Q_aT j^ajl - ^*(j-u 



$ jjVl ^Ll^jI 2_ U^ ji^=Vl ^ Modular £^*iij iLUJI ^Vl cu^u^\ liU -i^ 







: ubJi ci U^n ji ^v j ^a PLC Lip.Vl - \% 

Programmable Logic Controller 



a Jlj>.j <jr-^- *tJ j >-2 <-l)ljl mi} 7:\jJ>-\-i aj_2jj (Jj>-JlJI a Jlj»-j <jr-^- ijlUQTy 4_uLij (J-^O <-liljl nil /- fllLj jl j"*- 

. aJl>-jJ1 ^Jl LJLiol ajj ( /j_auj_i ) ' aJ 1 - 4 rt (^-»j-a di LcjJjlI] ULla r'j^sJl 

: 4j?taj_(J,l <J1i1jl>-jJ1 <J1iuj^3uo joAl - ^"/T 

Processor ^JUil -^ 

Memory Sj^IjJI -Y 

Input Unit Jio sjo.j -V 

Output Unit ^jJw 3 jo. j -i 

i^l Loader ^^.^^ LJLp-t j Programming Unit ( ^LjJI ) ^L^JLcJI JUojj 2_jb^=> 3 jl^j -0 

4- %>* o-* "A? 3 U IP" o^' ^LiuaJI '2__ JUt",,„Vl iAjLiJI ^ Modular Jl fljjVl— Lr 

■ LJ1 J m 11 1 j L^HiLu^s l\jg..,\ I clajfj 4_lC.jJ1 l-i i 11 -w r-jJ«Jl jl (Ji.jJI <_sljJol 2-iLjj 4_uL^=uo1 




■tvifflo lliiipillq.cviiill piln ill nnlnllniiiinqoll 
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gMjUl ^hitil (4&eX1I uIJL^j 

rt <: -—' sell 1 1 A_ 4_^<sj^lX I Ci I J^>- JJ I A I Jl^Th-u I 



^' 



^ 



^^ 



,»u!t *-""■". 
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/ V iimii SjL^xi <jL^l J I mj^' J-^ 6i :UilWUlAl^j2i«* 

S7 300U g^j-Jll ^rlkU l ^l^I s l>j - 
Siemens S5 101 U U ?WA\ ^^-,-^i\ bjo*j - 



> > - 







: A« Jum 

4_uLi^=j I j ' a (J^= 'Lojiijj pj_aj_d,l ^—Sla-a, I p^~~ ' Se~u\ «Jl>-jJ 4_u-uLjj VI <J1iLJj^3lXI (JjVl a J.^-jil 4- LLJjIJj 

. I j i ia » j 1 4 j i ultLi I j * - ga j - " ' I *< ^ ^— ■ 1 1 i JiH>< t_<_L^=3jj 
<~il /ijfct't | £_ p^— i ScIlII 4- 4j?taj_(J,l till Jl>-jJ| a) JlJt" i ul ,d - ;^ - ;'^~" ' 4-SjJt.a (J <\ £ -—~< ■■>'<■■■ a Jl».jJ| <5Jl& 4- 

: AaajUl ulJb-jJI J^- j^ uU^IaJil ^ fl&uJI uLdkca - 

/j_a^_d,l /- a La 1-t, I p*^~" ' selul till Jl>-jJ 4_u-uL-u VI <J1)LJ^^=lI,I ^j-* 3 ^JLiLuJI aJl^-jJI 4- <5j^=j (3. 1 '" ^ ^aLjs^iLi 

4_iL"Lcj (J-a-*3 A-isL-bl ^gjJ*] jjl&\-JlC -ij-^J f*3"^ ^^ <LxcLu*s 3 "j La I a (_£l 4- p^-.-»-"H I I'l^—. g i ^^-, t 4JLs 

(jT ic I gij^a aj plu aj^>-Vl <5juij I jj*** p ^— i **■**' 1 1 ' _) a I La 1 , 1 4 a a La 1 1 , 1 J 4J*-aj_a,l «Jl>-jJI (j-u tlajjJI 3 V^v| 

4jjtaj_J,l a Jl>-jJI A L i nj La-& r-j^>J'j (Ji-jJl <J1)I Jl>-j j_lL*j C-^>- I j**'*J iLa (_ qua. r-j^>JI J (_p».jJl <Jlil Jl>-j 

4_d_a^. aLcjV 4_aj^UI aj^>- Vlj dll i!U"t 1 tillj p-&l j-^-J-i (jylj >-*^J ' ' iS* p'^~~'~»-'*'^'j3 * -*j La ' 1 , 1 *_a Jj^sl^IdJ 

: p^— i ~^Iij| 

: Sensors jbuii^VI s>$»4 - \ 

di\ JmJ.1 <J1)2(L>. (Jjj^s aj I j ^ Jj La jj-£- p^-> *J'-^ J | <-l)l Jua-a (j-*- *J'- lC ' O-"- 5 "^,? J » i ii"< i n 2t 1 Mj^i 

r J S ^~* ^ ' (J"**"* ^^hr"' p^~~ , ~"'*'^' 2jLSwj jjV lj_kajj i Lg-i3 p^~~ ' SeliJI ' -19 1 La 1 , 1 '"'' 'J^~*' j' 

/_Io» (JllL-ul i n-»JI (J^L>- £_ya 4-iJj^ ^— i <JllljLil ^1 ^ 'J J^~* 'I J "* (^jljLtjj^ll (Jjjj>o 4-^*<J tiUjJ 

. <jiiljLi VI ojjt, p^a jjjo jJ^jJI jju2,\1c (j^~> <iT) 

: 4JI2II pl^aj^l LJU- 4X I ZjuaJI ^_ 4^a JJeZuoJ,! j Lt-iuTu-u V I Sj^-v| pJbl £y*j 

Limit switches: ajj^I ^pLUI - 
4- Jiiil jf Normally open contact ^jUJI j_^jJI 4- r>^.l W 10 H^t s j^ ^^ j^jjj 

.Normally closed Contact ^jUJI ^=yi 
•.Proximity Limit Switches 4_ujL5iJI 4jjl>JI ^UXI - 

I j ' a <_j^IL2j LoJlI^. jl 1 ajLi^M /- La »**' (jJ-Il (Jill i ii a^U,' 4_cjJlC 7c_jjLaJ,lj (Jill i n a^U,' <Jlil j Tt-uLm 

. La p_iai»- 

light barrier Luj.,iaJI j^ljr»JI - 

4_ujjJa ^J^'-^ ■* JLJtCi jl 1 <Jl)ljLil /- La »~j 

thermal switches 4jj1j^»J1 ^pLUI - 
. u - 
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pressure .U;,^ti ^uLla I l^j! L^Jlaj 4_L*-a Lsja ^ I ajlj^JI i^jj J-^aj Lajd^. jf 1 <jiiljLi^M La »" 

: <iL<.a 4_*_ji (Jl .U;,^ti Jjuaj Laji^. ♦ j? ^ SjLil La ♦" (jj-Ilj switches 



Cwi&BJWitp 
*l*W BvllbfM MD/ 
LimirSwffc^Lopic 



p ' 1 ^ TwnvwrvJii i» 






UnWtop* 



W 



fa^THD 



.blCl:^: 



Pi,C 






ffmirffDG 






/j_as_(JLI p*^~" ■**■"'' a Jl>-j x_a r->i»JI a (Jj>-Jul j^usilc di^Lxjus aj jt-ti aj J^"" ■ •"■ 

Actuators c£U<M I - Y 

lj"U '"'j_' (j ^— I 1 'J ^ _ "J.l'Jjj"^""' 'ij ** »^~*»^J 'j ^j^"'^— ■ Ijj 4_JJJ_p^=lJ]j 4_Uj_£^3 ^1 (Jll^ t <"l U p . .. S"j 

.<LuLo_a_i_iJl <JliL^3j^>JLIj (J-tA]| i>-jjij_a dilJl a La • ■■ s v'j (J-suiJI iOj^Lo dilJl a La i ■■*' :<LuLo_a_iiJI dilJl a La • uj| - 

.(33^<-J' f^ J La m 
(Jli L^jj^>J, I j ^ <a"( ( ii U jLu-J' '"'' ^~*J "*"^' ^J'J j^" -1 <^lil-^3j^>Jll - 



\r - 







Sjjlj n ,-,l ^aj^m^stepper motors 2jjU^ti,-,l ^aj^Jll :I_^=^j^jljAjP^=JVI ^1 ^=>j^m 

Servomotors. 

( <-l)^ t <"ifl j I (JliL-ul i n~>» ) /Tj-i- J I Lr*""^ J talc ~ 



H - 







<Jlil Jl>-9^3 ^J "•*'■»■ ■"■ 'I )"v ' ^^~ ' II Mj^i a Jltt" i ii~ (j-&l>JI Cj-SoJI £Z_a < _rJ_^\^ j*_a)_(J,l ■ a La i I , I p^~* "-"' '' 

.PLC JIJI 

^j^— ■ i ' 4JI (jj-iu I Juij aJJulLo (_jjJaj ill LqjIaj 4_iQ^= <JliLuL^3uol j_t3^Ib /- L^aie uJl J~JJ.' ^^~* II J-l^Tu J 
4_4^pJ (SOltW3,r6) ( jr <-uL-u VI /J_aU^_(Jl AJ-Sj j«J 4_JjOJj-uJ 4-J-)Lu flJJJ^S £- J I (_>-a-l flJJJ^S *§_ /J_aLj)_<JI 4_lLl^3 

. /j_<y_(J,l /- a La ' 1. 1 p^~~ ' 3eltj| «Jl>-j ^ a j Jj ( »j a "■ ) N J^~ ' (j)\ 4jjtaj_<Jl aLLaj 

(jr ic ajj^-jjo <JliL»It3 ) r-j^>Jlj (Jj^JlJI i_2lj_Lal jj_« cA-*- -iJ^c (jr^- £F- J tH-^' (_, rtLtit.1 ^^-t^ILII a Ji3*j (_£jIL><j 
(clu ) cllL-ul i n ->JL) pj_a^_d,l p^~~ i Se~u\ aJl>-j tla-ij <_2ljJa VI lilD (J^L>- (j-* 3 (*-y ( ?Tj^><-5' J (_P»"-"I 2Jls».j ^j_a (J^= 

(jy ic (J^= r-jJ»Jlj (Jj^JlJI <_2ljia I <J1) 2L>. 7t ( n <3 j f»J-Sj J-^ljl (jr^- f*^ 3 ^*^' a Jl^J *|_ Ji_^>.jJll 5y_aLJ^_<JI ^£j~lshJiJ 

. ^iJlj Ji.jJI u^ljJai J-u-cj ^yic J-*aj addresses o^i^ Ah-j (04j <-^i^j s-^ 

I : Input j^jji 
Q: Output ^Jl 

0.1 , 0.2 , 1.1 , 1.2 , 125.1 , 125.2-. ^1 J^ ,t, II ^ L»l5jt ^Jl ji J^jJI ^aljJal j^bj 

. [^gj La 'I' «.j^>JI «|_ LJjLij ajj i_2jjjj (jJ-II 4_iLujjI 'LSjjJaJI <5Jl^j jftj^pJuj... tcJI 



^o . 
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4_: 



<j*Ha ^1 j i <"i i LiJLa 0.2 (*J3j (JS-jJl a^jJu y <^.~ * }AiLa SI Li-Lt-a L>. LLLa (jj (Jj-Sj (jl Juj-i Lojiic ^jVlj 

LJUaJI oJJt Cr <u-uJJ I 0.2 j-aj-II aI JtidL-uL) w_aLJj_(JI £_ <jVI JjoLlxJI *2j_a 10.2 ^bJL^a ojufc Ji-jJI 

.SI -»-l" A ^ lt( 1(1 7) (j-\_*_a (Ji-J <_2jia LLlis Liaa*. LLJI (jr utAJ « ( dll -»■" Atl ) (_3ljiaVl ^j^ '^*- ' 

-~ A' Y 1 ^G_a /_^o>.aJ3 ALq-c^y 4_axflJ ^j^— ■ j ^ (j"*-*-<5 T.J-^~ J l/> ''' (J' '-"***'■ <\C J^<-*-l (jl ^J- 1 LoJujl3 (JiULlj 

. Q 1.5: ^taJL^a 2«^"iAt| tiJJj ( ^cj_lajl1!I ^j^ 1 — -y'a r-jj>JI <Jl)LeI& £ya 1.5 jcJSj 



_!' ajL^aj 



r-j^>J'j (Jj>-JlJ| j_*^5l_t£. (Jj_t^5jj 4_5jjJa 7t_(J?^j (_£J-JI (^LHJl jq_<jjjJLi tilJj 7t_i_(J?jj tjVI I ' '^— i i ' 

PLC 



^ S3 



1 



S4 h- 



I 0.0 



10. 



PLC 



Q1.0 



K£ 



y y&° 



i u^+ s^^i 



j^j 



7 



=: i-^ ijj-j 



Cv"" s^* 



■x-Oj-A. I /— ala.ll, I p^~" ■ **■"''' a jL>-aj /^>i»JI a (Jj>.Jul j^usilc t J-L(-^ aj 4_uij^3 j*_ti aj J^""""* '*" 

cJa^ Y£+ OJ^~iJ (jl >— c^J (Ji-jJI ( <Jl)LeIi£ ) i_aljJa^ (J^ljJI J^><J1 (jl LaalsLA OJ^~>J (jl C-c>tJ 

. £>»JI (-Sljlal (jj« rjLi^l -^3^' til! Jl^3J 
i§_jJa Jl>-I J i iajj (jl c_xr»o _ri^\^ Jl «Jl>-j ^l ( ^iLo /—la I * ija )l t-lLLo ) J^ N J usjlC (Jjj-ajj JiJ£. - 
<U (j^a-uaieJLl Ji-jJI ^-Sj-laj 4-Ll^jj *uj ( j_*rw^| (j^UI jj ) j^*VI u^jJaJlj cJa^ Y£+ Jl$j>o y-llaXI 
*L.j_Ia Jl>- I J i iajj (jl t_^*«J X^J-j^ (Jl a Jl>-j ^Jl ( ^AlLa ^ j jj j ^— i 4-ixi] ) ?Tj^>- julis-lC (Jjo^s^ILI <imi (!Li - 
. «U ^j .a i ta se 1 , 1 r-jJ>JI i_2j_Laj eULu-ajj rtilu ( j_4^w^?| (jjUl jj) J-^VI <— SjJaJlj (jr tij^l Jl^j>JL <LLuil]l 



. u . 
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: uUxbull AjUSjjia - 

(<uiV j^^l'. l_La> ( _p3p_*Iu i—Saj-uj < lQ *3~ : ? , ■^ ^r- (J^-i"* 2 -* 2 -^ I- 1 •-— ' L-a-L-L^I'iJ 1 ^ )Q^=j (J)}-* 3 4-<-uij-i (*>**' J ' " 

. 3 \ t-» ' i <?J_& (wajl ».-*-*- 
: cIiLcjJjlIII ^ il"^— ■ 1 icl_Li^jJI £_. 4jtjLi Jjj-La C-)!M-J Jl3>jj 

: LADDER Diagram (LAD) ^« \,, A\ J^MI ^^ - ) 

( _ r jSij 4j?taj_til ^ j a La 1 1 , 1 Cj\ Jl>-jJu cIiLcjJjlIjI 4jU^3 A- cAaju-uj) (jJ-H Jjj-k 3 -^ (Jj' O -0 •^-^Jj-LaJl aJufe j.ll<j 

i fl.llje.fl £j£. j-i-lClU L^jI J Jl>. *|_ /— a^aj V L^JI VI dl La-iiCi] I 2 <\~^— ■ *§_ 4_ajLa-"< uiXI Jjj-LaJI aa-uijf ^j-* 3 (j^J 
. Q^aj}\ I J_a> (jl n^— ■" i - » 4_t2la_Ul ill Ld-q-tJ I jj-aj ;j^* " jr* *-* ' "" ''-" ** ia I La 1 , 1 ^ j a La 1 1 , 1 cllL i L»Jtj| 

: ^-fl> 4_2jj_LaJl 0j_a> jj-aj p-£>l 



— 






**-j" a a (jji^i^G 


/ 


/ 


f 


Jj-Lt-a ^jjijs^ij 


-<>- 


J-*^ 



>v . 
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:Function Block Diagram ( FBD ) ^^u^ti s |_>Vl ^U;« 4-2jj-Ls -V 

( _ 3 -<fc LJ 4_u-uL-uVI <J1iLJ^^3lXIj « ^ j 2 La LI, I CiL l L^jlJI jj-aj a! JLsr" i ill (jyic L-uL-ul 4_2jj_LaJl <>Jufc Jl*IL*j 

: LJluJI a ■ 2 La ' 1 1 <ji)l_JU_*JI 









2 ,SL;tl 2 -l^.t| 

AND 


& 
















2 ,;;L;t 1 2 il^.t| 

OR 


> 










— <e 






2 ,^U;t 1 2 .l^.tl 

NOT 


1 











^A . 
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: Statement List (STL ) j-aljVl 4-^La 4-2jj1= - V 



: ^llll S-iill <j Jl4 Cj\ Jj-ia 



A 


AND 


o 


OR 


N 


1 ,^U:tl A ,1^.11 

NOT 



: Flags or Markers cjLOUJI 

: ^liJL^ UAjjjj u^-^jj Markers Jl /\ flags Jl ^^.^ 

Internal ^ s ^>^\^ gj± Lgjf (^ L^ J^UiJl j^ij jl one-bit memory c*j ^ L^it.^ Sj^=1 J ^ 

j^T ^^Iaaj j! false or true ) ^sU;* LJUr. ^oj <_^ji^uj (jl VI ^j^ij V Lgjf ^^uu I jl&j < Output 

jl 

■ <L^r<-Lu 4^aj_tiJlj 4jjtaj_til aJl>-jJ| pjj (- i < n~>» r j_ajJLi (_£j^>-l uLp»lj M j_ajJLi 'j' ua!L>.| LJ j_aj_jj 

■talaTcwVI LfJ^Li- (Jjs (j^=u4J Jl < Otaj_J,l LiiLiill e JLvjJI 4-*^j-> 4- i?^ 1 ^ 3 ^- L » A ^ (FlagS ) <JliLa>L«i!j 

. /y_aLj^_(JI ^lj-^1 Q^*.' £- 4-3*L>JI J if, L^jLcJlL-Jj ( jl 1 ) Luiliia 4jUr 



<Jt_LUJ 



>* - 







*} ♦.«&*<♦* 



441211 dJb^ljjjUJ 



5 cIiLcjJjlIII 4_iLi^3 lSj-* 3 (*-*! j-^ 3 -^ — ^ (J-" 



S di LcjJjlIj 1 4_iLl^3 (jjj-* 3 dy 5 •^-^j-* 3 J*^~ ' ^ '4H- u '- tu ^' ' ^'^j-^Xi L* — ^(j-" 



5 ^jljcTlluj ^j 5 Marker Jl /\ Flag JL ^.^sti La — V <_>* 
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STL j^lj^l i^jLJS 4-2jjia 
FBD /. ^j Laa 1 1 s-lj^M daJaJe^a iSjjJa 

LAD ^J,„tl JalaifcXI iSjjIa - 

LAD ^o U Tl .uu^t i cib^ - 1 



— 






•rj" a « (jjuo^G 


/ 


/ 


/ 


JjJLi-a (jji^^G 


-(.>- 


J-*^ 



O 1 Lj_aljVI 4_*jL3 4^jjJa <Jlil -Sj-iLo - Y 



A 


2 .sL;t| i ,1^.11 

AND 


o 


OR 


N 


NOT 



Y^ . 
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FBD /— iLilaaJI slj^H LkaJaiax 2JLjia <Jl)l_ij^Lo - £ 









2 , sU;t 1 2 .l^.t) 
AND 


& 
















2 ,;;L;t 1 2 .l-i«t| 
OR 


> 














— <© 






2 ,sU;tl 2 .l^.tl 
NOT 


1 















: ^bJL^a Markers Jl ji Flag Jl <-Ju>ju q^qj — ? z 
Internal u \^\^ tj±. L^i ^ L^a J-aUiJl j^ij jl one-bit memory cj ^ L^Lt^ Sjj=1 j ^ 
JJ ^i.*^ j? false or true ) 2jSU;a aJU^. 2-^pj c-^ji^ <jt VI o^-><n V L$j? ^^j I jlaj < Output 

(1 jl 

■ «L^r<-Lt,l 4^3j_iJlj 4j?taj_(J,l aJl>-jJ| pjj (_ nii'v. r j_ajJLi (_£j^>-l uLp-lj JVL j-fljJLi Ijl uaILa».| LJ j_aj_jj 



YY - 




AjiJ*^* uJ\ A 4J>«-JI A *^— L»XI 

■tvifflo lliiipillq.cviiill piln ill nnlnllniiiinqoll 
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I 



V 



JMjUl <jrthUt (&uJ\ ulJL^j 



^' 



^ 



^^ 
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JJiJ jw. STEP 7 ^_aLJ^_(JI aljiir" mL Ln-uL-u^l ijiiLaiil <jiiLJU-*JI ^j '<* » • 1 ^_alj_<JI 4_iLi^= ^j^^ 1 — :£)lJt*ll 

^« liliij JUtlcuVI l^LUI o>li]| 3>laJb PLC Jl ^al^j Iti^ djL^ ^jaill y^j jfriSUAVl 

STEP 7 £*U>JI J>U 

t^y^] p£-^-~"\\ p U b (j^JLtb L^-ia aJLLlII >— iL^=3j .-..\\j,^-^\ (j-aj-p-tj (jXJI Siemens l^jJh ^ 

* j 2 La ' 1. 1 <Jl)L i LqjtJl <Jl)Lu-uL-ul *_a (J_aL*Iu (^J-Jl 3 Laj mjJl dll ^j . U~tl ^j^» > J^jlj til! jj - 

.cjIm^UI 4- ^~-ti ciLU^ *L>^ <Laj}UI .-.uu-.tl - 

/ V 4,,„m 3jL^J,l oL^l J! ^>J^UI J-^y £>t :UjiWiflAli$jl«4 

.S7 300 ^»>aXI rtWiUI p^^ill fljo.j - 
Siemens S5 101U < jr lkH1 ^=l*^JI sjo*j - 

S 1 EP 7 pj_a LJ^jJ Li -i_j3 -a ^ Cr^' '-. ' ' "L>-) 4j *- a J-^ iJJi3»J _ 

■ (■ I I llL>Jl A) Jl?-~ I IlLl (_p3>C j' j"^- 

obajkUl 4- ^M^-j-U J}U* <>a ^j^^JI p^n^lJI lulu Lis <-JjJl2L1 Qj^nj jt : 3jlJl*ll ULIKU 
<_JjL*I<jM «-lj-^| JuC. loj^UI lo^M-i-aJI Jicl^JS Jjj. "' (J| IsL-b'VLl I j" i "tj S «U (3^-" Ur^' *4P ^W^' 

.. IjjI "j^ 'J)j j*^"" 1 II 



rr . 






JMJill U^kUl {&m)I Uld*J 







:<UJtA4 

(jT ic LLSjjuj <J1i 1_Ll^3 LlLi p ^— i -*-" 1 1 *§_ 7t-Aj-iX\ p^-i-t-'tl 2j^j^l aI Jiielu-ul 4_uLl^3 LuLUI 2 Jl3*jJI «§_ LjJjLij 

(^yic i_3jjlI!I *§_ I J i ( ( ii tjVlj /j_a^_J,l (— SlaJii, 1 p^-i-t-'tl BJ^j*.^ pj_alj_i ^ il"^— ■ *§_ Lc^ui JjjiaJI jii^al 

4_^3j_»li jjjo py-lill 5j_aLJ^_<JI l_L<fc aJlJt" i u <i i—Sj^-uj r _LC Jl pj_alj_i 4_)Ll^=j jl JlC] *§_ aJlJt" ml,' /j_aLJ^_(JI 

a Jl3*J (Jl <L5t<3j_<JI a Jl>-J £jjS P^lhf^' tillj (J-L*r»OJ (JJLi 4_uLl^= joJulLi aj Step 7 /- <a i ntlj SlCniGIlS 

(jlajJLi tiUjij 4_u-uL-u VI LtSlaJLX I OLiL*aJI a' JlJt" i nLi ^ Laj i ■■ ' py_alj_i <L)Q^= *u /y_a^_JLl /, 5 La I [ I p^~~ '-*-"" 

STEP 7 gwLJjUlpJrfLjuJ! 

Simatic Manger ^ Simatic jji»\ Start I jJ 4^12 ^ - \ 




.^3 S 7 Manuals 
[g STEP 7 



Log Off Saqib 



flATIC Manager 



rt . 
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Make jLa^L. ( o^>-^' ) ti> iJ '• , *L^L TjjI 



-Y 



STEP 7 Wizaid: "New Project" 



^ Introduction 



J 



1(4) 




STEP 7 Wizard: "New Project" 

You can create STEP 7 projects quickly and easily using 
the STEP 7 Wizard. You can then start programming 
immediately. 

Click one of the following options: 

"Next" to create your project step-by-step 

"Make" to create your project according to the preview. 




<jrt3j_a <lJLi j2H\j «& - Organization Block OB ^kr.ti iiiL iAI j^ ^i^ -V 



SIMATIC Manager - S7 Prol5 



File Edit Insert PLC View Options Window Help 



D|Eg|l?|a| X|^|a| fil] B l^l a a|>|iE;E|lltt| JS] | < No Filter > 



^ V H 



Iff 



KS7_Pro15 -- C:\SIEMENS\STEP7\S7pioj\S7_Pro15 
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AND Operation 




Functional Description 

The Oft function corresponds to contacts connected in parallel. Output 0.1 1 is * 1 " if at least one of 
the inputs is * T. The output is "0" if all the inputs are "0" simultaneously. There are no restrictions 
imposed on the number of scans and the programming sequence. 



YA . 







gwjUl w '- ;u: " |«&mJI uU*j 
pliJYYY 






AND- before - OH Operation 
Example with flags 



Schematic 
Diagram 



1.S\ f u\ 



Qi.irzr 



Program representation 



:«=s- F » 



«=0- 



^^H 



Example without flags 



Schematic 
Diagram 





LAD 



I 1,5 11,6 Q1.1 

H i — r i — f — t 

MA 11.3 

HI—HH 



STL 



AM. 5 

AM.6 

O 

AM.4 
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Functional Descriptii 

This I ogre circuit consists of contacts connected in series within para IF el branches. If the inputs of at 

I east one branch are " 1 ' si mu Ita neousl y, the output wi 1 1 a !so be " 1' . 

Various types of programming can be undertaken with the AND-before-OR function, depend mg 

on the programmable controller. 

Using flags is the simplest type of programming and is possible on all programmable controllers, 

but it i s the most costly i n terms of m e mory space a nd processi ng ti me. Wi th th is method, eac h AND 

functfon is terminated by a flag. The flags involved are then ORed, 

If the processor understands the O operation ( - OR- gating of AMD functions, programmed 

without additional operands ), the AND-before-OR function can be programmed without flags. 

Th e O operation i s always used i f the next O R cond iti on after an O R cond iti on is al so an AN D 

function. 



- Y^ . 






gwjUl w '- ;u: " |«&mJI uU*j 







Oft - before - AND Operation 
Example with flags 



Schematic 
diagram 



T 



U\ I 1.5\ 



r 



I 2.0 



Qzom 



Program represents 
GF 



I 2 

I 2 






;;:5=EH 



2.0 



Exam pie without flags 



Schematic 
diagram 



T 



r 



1 2.0\ I 2,l\ 

qzoCZ] 





STL 



I 1,4 

011.5 
= F1.0 
Of 2.0 
0121 
= F1.1 
AM.O 
AF1.1 
= Q2-0 



1.4 I 2.0 Q 2.0 

'hrlr-H >H 



I 2.1 



STL 



A( 

QIU 
OILS 

> 

A{ 

OI2.0 

OI2.1 

) 

*Q2.0 



Functional Description 

In this logic circuit, consisting of contacts in parallel and series, the output is " 1 " only when in both 
of the parallel branches at least one of the inputs is *1". Various types of programming can be 
u ndertaken with the O R - before - AN D fu ncti on , depend i ng on the prog ra mm a bl e control ler u sed . 

Using flags is the simplest type of programming and is possible on all programmable controllers, 
bu t i t is the most costly i n terms of m emory space and process! ng ti m e. Wi th th is m ethod , eac h OR 
function is terminated by a flag. The flags involved are then ANDed. 
If a processor understands the A (operation ( = AND gating of parenthesized expressions; 
programmed without additional operands), the OR-before-AND function can also be programmed 
wi thout fl ags. The A ( operati on i $ a [ways used when O R f untti ons are A N Ded . The A ( operat i on 
establishes that OR functions are processed before the corresponding AND functions. 
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' aJlia^ £_ A^aLSelll £_ Lgjal JLsrl ml LiiLi^=3 j JV-S fjJJI £>j« Sj^=al jJI J^lj-i fi-a J-aLCcll LuLi^a :3)lJlftJ! 

. LuiLLi^sJI '-'I AjU;t Ij '"«! Li^al M 
.R/S & S/R flip-flop ij*=\ JJI j^Ijj J^ LuL^ ^ - 

S-allJei, I diLc-JjtliJI 4jil^3 tBj-' 3 <*' ^r" ' "I- 1 aj-^=l J^-JI j^lj-i (\C j-t-yCtl I 4 J^J^~~ ' "~ 
_T l^L^ Jl aJl>-J (J^L>- £_ya aj^=l jJI j^ljj aI JlJt" i nL) 4_uLui». 4_LCI_L(^y dll «jl^ « « A- p^~~ ' SelJl - 

/ <\ • Lu^_b Sjl^JLI oL23! J! ^jJ^ll J^y jf :UjlWl f Iftl i$j2«M 

jSi^mi jju^ji 

Siemens .S7 300 g-AjA\ sUUI ^^-i^lJI sjo*j - 
.Siemens S5 101U U ?U;[\ ^^-.^iJI sjo*j - 

. (_ I I I|L>J| A I JL?-" I II L) (_p3>C J' j"*- 

<j-a ^Ls^-uj^^aJI p^-^-"t| till Jl^=j ^Lo^jJLJI p^^"tl Lillu ULo c-ijJlU.1 jj^-j jf :5jli*JI uUUaJU 

.. 4-4jl "J^ )Jjj j^"" 1 ll <_JjL*I<JI «.lj^>-l JulC 
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:<LaJuLa 
, U « , ^ 1 1 (J^L>- jj-* '*-'J-*- a ** "J ' " jl 4_Lt^=La *|_ p^~ LSeldl J-«Vl (_J Lalij 4_tCl_Li^sJl dll ^j .U"tl ^j-a j-u^= «4- 
p-C.J ( L$J tla^albtaj StOrCQ ijjjjta ) a_}jj>.j_a jj-II I Jl4 L^3jir»o (jJ-H ajLi^l /- a ■**' (jf Joj-iliJ (j-L*-a jj (jJ-C 
^Jx. JaijuaJl J}L>. (Jjs *-^r>J' •^- ejL<i^M <-J-lj *L*J1 (j^-i oU (j-a QJ^-iJ (jl (jr^-J JlP' Cr^- 'k*i.MI (J'jj 

(jjj^><-i 4_il^C. j_(_l^3 Jl>- ^Jl 4 j mi" (j^Aj aj^=l JJl jjIjJli /- a ( rij Lcj «UI 1" i nVl £_ya JuV j-a VI I Jufc J).;^""'*'^ j 
4_jjLa^_t_iJl dil «jb« it I £_ p^— i selul *§_ (J-J-3 (j-* J~' "J N (3 " " ur*^ ' - "T* a' JlJt" i nLi <Jl)1jLii2l Ja aa> jl 

. 4j^-ij!jj Jl_uJ I j 
JaA>. LtLtf. (jjirel! S/R & R/S Flip-flop JL) ^a-iuJ La ^laiclm! (J-^=l-«J LmiaiXI j^ljjJJ 4_uaii!Li j 

. LlcjJI (\c LjjLLJIj ajLi^M 
R/S , S/R Flip-flop 

*♦ 

: iitiafcXI ^aj-JI J>IaJ R/S , S/R Flip-flop SjJ^=1 JJ1 j^ljj ^c j-ujZ1\ '^±^> 

IaLa:o>VI j^ljjj-u^a jlx <_JI 4-l.Ij Set/Reset Flip-flop LjJLi jllaj La jl Sjj=1 JJ1 jjIjj c^Lal jJx^luj\ 
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B Sjj!^ 
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A S^IjJI ^ 
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<jx. jlJI j-3j ju£.j ( Jjt mm ) 1 fijL^I q^i*j Q9.3 rj^-51 ijLs I 1.2 ( (jjua^till )jjJI Jj* <*" fdu Lsjjx. 
1 ^a U^= Jlij Q 9.3 jrjJJI SjLil iJU jl* ( 03^ SjL&VI iJU ) I 0.1 ( ^^^LiJl ) jjJI 

. J l ^"'^' jl Set _i i_2jjij La jl ajLi^fl aa-aa* *_a (J \ t mi" < <_3jjij 4_JL«-*JI 0J1A 

^LiJl^lO 3jLil UtjQ 9.3 ^jJJItjlisIl.3 ^gjUJI 4. jlUI ( *AycA\) jjJI Jjt.Vi^ Uju^ 

/yJt-ijIaJl 4- t .(J ? j (_J1 ( (jjuo^llLll ) jjJI aJ^C Ji*-) (j^<->- (^^ I n^"— 1 r-j^>JI ajLil (J-kaJJ 

R u^j^JL jl uai>.| L(J j-ajj jl Reset ^^u-uj La jl *.UJVI LlIc-^j ^.2^*3 LJUaJI ja 

r-j^>JI <UL>. £jj^~ ■"' ' " 0JA LuJL*. A- i OJ3jJI (J-ujLi £- L*_a (j£j)j-^' (jr^ '^ JLJtC CjJlt»o La daa» 2 (jVlj 

j_aj_jj Oil 4j_jJj VI LJ ial rT<~>-\ ajjl J ajjl jJI 0J1A (jylc (j^JJ Oil j^l (jr l«-CJ jl Jjt mi" f»J-C (^1 t _ r A 

.( (_3jj^>JI c_4jjj3 tlaj^V ) . S/R j_ajJL LJ 

B "dj\dl\£ 

JlJI *-3j J-Lcj ( Jji uj" ) 1 ajLil ^ La atJ Q9.4 ?TJ^>JI 6^ I 1 .4 ( (jji^^LlJI )jjJI Jj»u,i" rtilb LaJJlc 

. 1 ^a U^= Jlij Q 9.4 jrjJJI " flJ Lil iJU jLs ( 03^=^ SjUVI iJU ) I 0.1 ( ^}Lill ) jjJI ^ 

. S Ijl Lia!o>.| jl Set _) i-£jju La jl ajLi^l Ja^a> *_a jJjJLiilLi i_3jjij 4_L,Lq-tJ I 0J1A 

*UJ1 ^1 SjLil ^^ Q 9.4 jrjJJI (jLa 11.5 ^jLJI 4. jLUI ( o^^LUI) jjJI L LJLi3 ^ L*jJ^ - 

Q*». 4juJsj (Jl ( (jjuo^LlIl ) jjJI aJ^C J-*-) (j^<->- (jr A I -t^— ■ r'jJsJI ajLil (J-kaJJ 

.R l_2j^»JL) jl >^ala>l L(J j-ajJ jf Reset (^c-j-uj La jf *L«J^M 4_JUjtj ^j^J LJUaJI o JlA 

r-j^>JI 4JL>- £jj^~ ■"' ' " <>JlA LuJL*. «§_ « C^jJl (j-u-ij «§_ Lla (j£j)j-^' <jr"- '^ JlIc CjJlt»o La i tA^V (jVlj 

LjJ j-aj^J ON 4JaJj^l LjJ loLilowl flj^b aj^l jJI tf JlA ^^ylc ,j\^±$ ON jj?>T (jyl*-^ J I J^*-^ M^ll (_yA 

.( i_2jj^>Jl t—ijjjjj Jaa> ji ) . R/S j_ajJLi 
J_oj>-j 4JL>- «§_ i_2^Ll>.VI (j •t^~'„' LcjIj LoLcj 'LajiijJl (J-oAj ^juJiaj S/R Jl J R/o Jl (jl I JlA (j-a ^j ^> I *-'' 

S/R) JjVl ^_ UUJI jj^j Ulu jl 1 CiS^ll o^a: ^_ Reset Jl j Set Jf ^ (jjUj^JLl ^jL^VI 

Cx^jJl (juiiJ 4- L*- 8 t>3jL<i^l J^-J Jiic ON ^>>JI SJLv (j^aJ LuLUI 4JUJI 4- «^^ < ( Off AJ^Jjl 

.(ON^JjiR/S) 
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Jlitl J^ ^Jx. Q 124.3 £jJ>JL Q9.3 £>JI Jljui^l ^^j Ulu < I 124.3 ^ I 1.3 j I 124.2 

( til! ajxLlM 2>>^l 3 J^-JI <jiil jl3-j jjjjLi^. <-nn~>. 7rjJ»JI j J^-JI i-aljJaf (j^L-j-J 4 j «.n>1Lj I Jl^=u4>j 
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. jjJI <jX. JlJI *l3j *sXj L^sJlSj iL. 4-Jljj t^i ujj\ j <j"( i n" (j| (jyix O 1 
.O.Z J^*-' L/ « '^'1 jj (jJ-C ' La * i ta 11 Jiic 4J| a La i ■■*' jjjij 
._ri^\^ ajL>-j a) JLsr*( i nLi 4_lL«j«J| aJufc j^^-^"^ ijjLaajj aj_s|j JliAJjj sLiujI < _l j I La a - 

: i-J^ 1 ClIjUMI ^LGl PLC Jl ^1 J^el^L. iuLy^l oUjJiHI 'A. r ^-"'l JSL^a <>a ^1 JaJ fjjb 

. 4_uLa^j-iJI aj^ljJI («-<-uJ - ^ 

. r-jJ»Jlj (Jj^jJI Jjji^j <_2ljJol ( j^iji^i-»o ~Y 

. i_Sl >laVI ^j^j '«<■ ' (- i i n">- r _LO Jl Cli^\-Juu2 aj i La La 3e a (Qjjj j ~X 

. ( w_aUj_JI ) iIiL^-lUTJI 2\\~<Z-, -i 

PLC Jl "aJ^j Jl till o jU - l l J£i -o 

./j_alJj_JI jLlL>-I 4jJ -t^* r I ' '' J S'^~ 9- LLaJ> 1 (_£l [""J"" ,^>~j pj_a|jj_j| jLloJ - *l 

.r _LO Jl ajL3*j *_a <LuLo^-uJI aj^ljJJ 4-JjLaJI Cj^LlujjIjJI «.|j^.| - V 

. Jj»u,i"tl "A 
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. ( (jCu^jQ^—i ij*2jLuj\ J I ) Sji3*lj 4-Uj(j^— J AjLiLl Y/0 ^jQ^—j aLq.c £> - 
£j| a La 1 ■■*' <Lc.j_<-u *§_ p^— --»-"n 4_ul>-j a <U2jL>. iliLaLcita - 
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. ( _ r L«-i!l Jjt ("m!I 
: Cy isLaJI Jj»u.i"tl "A 

.( (Jjj^jUJI «.L<j| r_LO Jl aJl>-j I ' 1 1 ^>*^ Ju3 LLJl C-^>- ) (^J^>-l aj-* 3 ??- j0 4>J' (J-^- 1 e^Lc} f*JJ - 
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. ^^-.jIjjjl^jIj JujUj^i ciUjMl 2_ M^u^-.ti 2_ Time -Delay Relays 
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I tiaj I « 4_LLt-a 4-J-Loj \j^ JJL^ ^ ULJ (J-**^ j' iOJu^a 'U-Laj <^p-d-l (J-**J C-po 'LheJuSuQ jl /- jj j ^— i LfJjj^a *|_ 

,-,( s^-.^-^tl ,U:^jAh c^^j L^aUJ jIjJ.1 jljJt.1 ^^ (jl <.,IWn spot-welding ikiULi aUJLJI cjLW 

. JLp* aL>J (_yic- (Jj uaJeJJ /— a^aj 4_i_L*_a 4-J-Loj «>^3 aL*JJ| 

<-.l *jk;ti '£_ p^^^-ti £_ jji ^ Ui^ljj jj^i ^1 Time-delay Relays ^p^sjJI j^bJI ^}L*.j_a 

(^yic 4_JL*aJI 1 Pi i nljJ *§_ j^=j_L<-u LLL^dJj ^j La 1 1 1 «.j^>Jl *|_ I j~ i ulj S *)"h i ii <Jl)L<J3j_«Ju JJulLo p'j-il Jls-jj 

aj^. j-o>g cJsj^s j On-Delay timer (J^iiLiiuJI j_o-G ciaj^s 1 <a ^ <jiib^jJ,l ^a iyuuuiAjl\ <j-ax.j_l!I 

Off-Delay timer. Jjiu.r»tl 
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♦* 

: 4 rtn-rei,' 4j?taj_(Jl ^jJaj <Jl)L<J3ji,l (\C j-ilClII ^uLj-Ls 
(J-i-3 £_ya A- I j**' i -'J S (3."" Ly"' Ur^j^ I j_o»Q]| ill^l 3>.j a j , ;'^~~' J->. ^Jl 4 i mi" 4_j_LojJI j_ii-QJl <Jl)UJ3jjo 

.4_i^3LjJjjjL ; t ( Jlj ijjLo^jjJI dll «jfc» it I £_ <Jli^ij>.jJlLi p^~~ LS&lll 4_<_ulj.l Ju£. 

•.^fc LJ -t^* I j i "J J ' i - (jJ-J' ^LJ^j-ll 

IjLuai^l LjJ j-aj^j On-delay Timer (with memory) Sjj=1 jlII £_a J^A'tlj^b c^a - ) 

.SS ji S_ODTS : <yUL^= 
jf S_OFFDT: cril^L^ jl. ^ ,^1 L^J >^j Off-delay Timer *li]VI /\ J^iJI j_^b oi^ - Y 

.SF 

:(^\ILl!lI!| (J^jjjI Jl!I 4_<jjIjJli ^j-Sj <Jl)LiJ3ji,l (J-a-c 3 J^J^~* 7* ' ' ^„ J 

on-delay timer JjiA"!! j^b J^-j-a -i 
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Input (I 0.2] 



Input [I 0.7> 



Output |Q 1.2) 



□ n-Detay Reloy 
(on-Delay liner') 



On- £jJJl jj-a kl (^lajj-p.b J^j-a J}U* ^ Q1.2 £pJI 4- fl^^lll fUJ o}Lcl 4-jjj^^JI jjUJI 4- 

:<jj o-po delay Relay 

(_£? 4_LLt.a Lilaj ap3 Julj VI 1 (JI ij-a rj^JI ilLs- j_Jij ^11 (_£-ijJ V 1 ^11 ij-a Ji-jJI ajLil j_l*j 

.r-jJtUON (J-ii i"i~ (jyig- Jj Ltaj^JI j-p>G y<u 
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.Ji^rttl aJU^ J-a-v (10.7 ) jji-T Jio fj^ ^p*. ON Jj»u.i" SJL>. '£- -rj^\ Jiisj 

. iJUJI ^ 10.7 Ji. JlJl ^5j UUej 
Mrtl'^XI ^ojJI t^jiaj On-Delay timer (with memory) J-^Liillj^b c^a ^ j^uOJl 
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(_£jj>- VI 3j * (Jj^*-^' (*-* O-^J -T-D-L' 4_2jj_Laj 4 )LL^= i 11 ' «.JuJl /) i utI i nj <Jl)L<J9ji,l pj_alj_i 4_)Q^= Jiic - 

«3 Program Elements jU^I ^ Insert UjLs j>U* ^ c%Jtl fjj J^. Jj-u^l q^vj 
.S_ODTS LuiU '4- <uuJ ^ jJlj oiji.1 fjj jbi^ dlb juuj Timers jLi^I 



off-delay relay J.-^At | j^ b J^j-a - ii 




off-Del oy Relay 
(Off-Delay Tirier) 



ILTUUITL 




Output 



(I (J\0 {jji <Qib>» Jjjq ^gl ) 10.2 Ja» jj| Jj» A" ju£. Ql .2 r>>JI Jj» <.Vi f£j - 

*|_ (jlj3^ * ) 4_Ll*-<s 4_t_Laj a^ILil 10.2 (Ji-jJl (Jjt mi" i_2lSjI ajj LoJiic Ja Aft Ql .2 r-j^>JI J ls^ jclu - 

. ( LolU 
J^u ^ ( e%X! ) J^jJll o^ ( 1 JuSlftUI iJUJI) ^b J^ iJU. 4. 10.2 Ji.jJ| Jls bj - 

. Jj» A" 3JL>. '£. jjfc U^= Q1.2 Trj-^-H o *.'..' <jr^ki 
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uh±*X\ o^jJI ^jiaj Off-Delay timer j.^Ati j: ^i- ^i^ ^ j^uoil 



4j?taj_(Jl 4^jjJa 


/j_aLJ^_(Jl 
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Q 1.2 








Tl 
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R Q 




01. 2 














Tl 






10.2 


S_0FFDT 
S Q 




01. 
f \ 


2 

1 


1 1 




\ I 


1 


LAD 




55T#105- 


TV BI 










10.7- 


R BCD 



















. M . 






jwjjit y2kUl («&uJl uldt?j 







jLuA.1 *j Program Elements jLui.1 ^ Insert 4_^La J}U* ^ c^JLl pp ^^ Jj.^^JI o^ijj 

.S_OFFDT LnJLx 4- cLjj -°' i£^'j oiji.1 f^j jLiio <-dJi jl»jj Timers 

l_Lai- -S^J-J 4-JL>. 4- I j se j se Ltaj Jiclj /y_alj_<Jl 



LAD /S T L/FB D - [0 B 1 - S 7_Pro9\S I MAT I C 300 S tatiorACPU 31 2 I FM (1 ]] 



G File Edit Insert PLC Debug View Options Window Help 
Object 
Block Jennplate 
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S3 
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AA 



o.o 



OB 1 : Ti 



Data T.upe ► 

Declaration Row ► 

Network Ctrl+Fi 

Symbol Ctrl+J 



Program Elements Ctrl+G 



















fr^ 


ii 
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m h- ■ 
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Type 


Initial Value 


LSS 


BYTE 
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Comment : 



Wetwork li : Title : 



Comment : 



Program Elements 



El-Pi Move _*J 

El-^S Program Control 
El-Q Shift and Rotate 
E+HnrR Status Bits 
B-fal Timers 

0" S_PULSE 

0" S_PEXT — ' 

S" S_0DT 

1 0" S_0DTS 

1 S_0FFDT 

jlL I iT 

Timer Instructions ^_ 



Program Elements jLui.1 *j Insert -usis J>U. ^ c%JLI ^ jLpui ^^^ ^=jj J^uUl 

: ft j-aj-H l^jljj S5T Ijl i^w-^l j| S5TIME _i ^ a < nj La (J^iS- f^ya (j^aj-JI 4-aaJS (Jr!-*^ (*-y 



1 . . 







: ^bJl J^-i Mill f-Lul llajlj^ JjLcuJI JIHI 4- L*^= o'j^ ^ * S J^ 0-*) ck-*^ U_Sj,T 1 31 : Jlla 

L S5T# 10 s 

. lUS (jlj3 ^ * tt I j~ -v** ^-H-^j A ** L* ' ^ i " JLJ ^ ^rf-^j 4 -'^t!- 3 LOciCl (J-l^jsIu jcJS ^jjui^ 

S5T#2h46min30s : ^JWL^= l*p*Vl *^aJI <>Jus> ^ j^' u^-"VJ 
second = s s^lill j minute = min iL^ajJIj hour =h icLJI c^p* 

jj (jyic i-LaJt tiajl ' (J-suJI i>-jjj_a 4_uLo^jj £j| a La i ul aJl2j j-aVI C-uJ LaJ 4_uiLLi^sJI CliLiLaJtJI (_£Ji>.| *§_ 
•jj-JI £>£. ^4-11 f-^J (*^-J L^oJlSj «§_ iJljlaj-uVI j g" i n~ (j| (jyic SI ^^Jo Li-iiaj I 
. S2 j^>-l /— LaLLiIajl jj <jJ-£. J*aJLiIaJI ^j-* 3 q]4J_0_Ju«J 4JI a-La • ■■*' jjjij 
PLC. aJl>-j a I JlJt" 1 11L1 4_JL*aJI oSJti Jjj ***•**' 1 ^tH^W- 1 *>^'-^ *»* ***_3 *l- t ^- 1 l (—1 alLa^a - 

:LJLJI^IjU^H £Lp! PLC tl J.. ;»-.,,. L i-,-,l „ J; ;tl ,-,1 ^:\\ a p^-^-.tl JS1 ...* j„^f J^t ^jl_, 

. <LuLa^-iill ajjIjJI («-<-uj - ^ 

.i_sl Ja VI ^j-"^ Liaj»i ' (_ < 1 n">> PLC Jl <Jll}Lu^5 aj i k> La Se a (S-"' J - " 

.( 5y_alJj_JI ) (JjLs-iLlIII 4_)Lj^= - £ 

PLC Jl sji^j J\ ^U_JLall jsi -0 

./j_aLJj_<JI jLlL>-I 4_l1 -t^* f. LJJ I j^ LaJ » LLaa. f (_£l -»■ .pe »-Vtj pj_a|jj_j| j Lua. 1 - *\ 
.PLC Jl aJta-j *_a A-uLo^tlll ajjljju 4_d_*jij| cJy\-u^>^jl\ s.ljp-1 - V 

.Jj»u,mII -a 

; 4_2jLijJ I sj^s\jjt}\ i^yi j Li3 Ic (J^3 Jj , ^ >/, ~'' (_)iaJLjJ (jj/jju (j ^la 
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Acr^lfjj-^^a (j-GjLil j I ) aJl^Ij ^-uj^^-j ajLiLi Y/o ^jq^—j aL3j^ - 

2'ilj U , ,,VI ic.j_<-u *|_ p^— 1 Sell] 4_ul>-j 2 4JL)L>. <Jl)LaLq.c^ - 



4^.j^^a AjljHuil 



H 
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Y/o 



Y1 



aa 



* 



B^ 



2 



Jjj Via AUaj^a 



p*= 400... 600 
i^L^I (4_6 bor) 



— £ 

kPo T 



<S> 



*S 



5^ 



•"La-lijl e^^.j 



Y/ aLsj^s a) JlJt" i 11L) (J-tA]| i>-jjij_a 2'iljU , ,,T £_ p^— 1 Sell] 4_uLo^-U aj^l J 
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: r-jJ>Jlj (J^jJI i—sljJal ( jf-iji^i-»o - ^ 

u j Llo» 1 Jmj — I iJaj| •»■ i tajj I n^— i « O.Z j bl L*jfc (J^--^ lQ uaJLc Jj^-J 4jl 1 nU 4-f-Lu.r» (j_a 7" 1 ^"' - 
tjVI LLlIcj Y 1 ■'I t^" <ui_uij jjfc Jl>-Ij ?rj^>- j uaJcC -i_Jr>-J — a Ji3»lj 'LoxiL Y/ (—^jjvaltJI aUjz 
. /j_aU^_(Jl (J^L>- (j-« j* a (JjoL»ILII ^j^— ■ 1 ' ^ £ — 1 j_t^5l_L«Jl i-LLQJ 4J-J-*-a T-J^~3 Lr**^ •— ^'j-* 3 ' ^J ^*J uaj 



<L^3j^>Jl «. Ju y-l"rt a 


I 0.1 


SI 


(Ji-jJI jjusilc 


2 ilj U , ,.*vl cl-^jl -»-l" A ^ 


10.2 


S2 


Y/o ^1 -, ,^tl 2A . At 


Q1.0 


Yl 


£>=^' j-^Li^ 



4_u-ul_Lo f»L9jl (_£l jLui-l 1 £J ^^— 1 1 'j « (_g j Llo» I r-jJ>Jlj jji. jJI (_2ljJal aLSj V u j Llo- I (jf LJ-4 4_u_uJI f*j-bj 



.(_ M II <l 



•O^H 



r J_^\^ Jl a jL>-a <jr"- ^M^j-'-^ 9IJ) J-iAJj 4 ±/> ^—~ 1 (j Lu 9 ^j^j . ^>-»-"U A_JL*£. Jj-Uaj a-<fc fu-u ipJI I Jufc (jjs lP 3 ^-*-' ' 
. (jLLiC^U ^j^*" '**'**' (J-*^- J-t£. Cj^L-LcgjIt]' 4jL>-lj_aj (jj^S J^ '" _ "T* At Ajl ^' *^"" ' J- 3 * ^J^ a J-&J 

•.(Jjj^s^HJI «.L(j| (^LlJI aUllj-a c_tr»oj 
4-Llc^jj jcHj (_£ jJI jjfc jJ>-VI <_2j_LaJlj dJ^3 Y£+ Jl^j>o r-TrrtU A-jJa Jl>- I (J-u*3jj j«Iu (jf <-;-tr»o - 
. i—SljJaVI ^j-^j ia> ' (JjJl>- (. 1 1 n">> «U /yajLgaieJ, I (Jj>.Jl!I a Jl>-j i_2jJa jl ^ seli A > 

J^i ( J_4^w^l ) jJ»VI l_2jJ^JI J (jr *j3J^L ( (Jjj^l (j^iil ) 4 rtjAltl i^-J-Ia Jl3*I (J-U^5JJ ^iTLj (jl t_xJ>0 

. i_2ljJaVI ^j-~-ji La> ' (JjJis- <■ mii"!. «U (^a-LiaJeJ, I r-jJ>JI a Jl>-j i_2jJs jl ^Ls&la ) 4-Ll(-^jj ajj ^ jJI 
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eJjis Y£ + 



er^j 



VI 
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Connection diagram 



SI 



T 



S2 



I 0.1 



1 



10.2 



£L-a ^J-all oU'^ll X^jII s^j 



Q1,0 



Yl 



Aiiili j / 



:( ^_aLJj_<JI ) <ji)LaJL*iJI 4_iLi^= — £ 

*|_ LobJI 4J3jJI aLclj-a aJJLj I Juj r L(^ Jl aI JtielujjL p^~~ t-Se-iJl < " ' I j La ■■>- *uil £ys S j La >■ 1 1 <jJl& Jl*j 

. /j_a^_til ^ a La i 1 1 p^~~ LS&llI a Jl>-j ^Jl 412j aj (j-«J P^-^Hh^' * )Li^= i 
Ll!L>. icl_Li^sJ| £_ Jl o<" ,nVI 4ju1 mi! I Cj^LiiJl Jjj-LaJL) w_aL^_<JI 4_iLi^3 (do (_2jj_uJ 

Statement List (STL ) j-aljVl usis - 

Ladder Diagram (LAD) ^J,„tl .UU^Jtl - 

Function Block Diagram( FBD) ^kyi *bVl .uu. - 

/_ *^-*J i| <(_£j^>-V 4_2jj_La jj_a (Jj-seliJI T^P-* **** ' "^ ^r 'La^r" '"U (jVI <LbJir»JI <JllLiJe.aj-(Jl p^«« jL) La-lc 
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A I 0.1 
L S5 T #5s 
SST1 
A I 0.2 

RT3 
NOP0 
NOPO 

AT3 
= Q1.0 

: <LaLfc 4_Lajj*JLa 

.y I ^ LLa_b jLuj L^lj ^jJJIj JS.JJI ^VU ^ ^3jj Vj £*Li>j]lj <U a>Lc V NOP >jJI 

. S7300 i^Jti 

: iy <j\ i nil i La La se 1 , 1 'LSjjJa - 
V 4Jl C-^P' 1 llllCrS (JlitaJSj^JL 4-t^L>JI A j 2 La ll I tllLljjJI JjjOj_i (j-< 5u i in (jl f»j-lj ^ gl < nil i La La se 1 1 
.4j«JLi 4ji ajLjLiaJ VI i La ^*<* (Jill i u fl^G-ll a) JlJt" i nLi aj^al JJI jjIjJ (\C j-ilClII * jlali i uJ 



jj> 



}0.1 



Tl 



S5T#7S 



]Q.E 



1.0 

< y 





Tl 




Sr^- 


in i 


S.DDfTS 
TV 

* 






S5T#7S 




Q 1.0 




10.P 




— 

















• /- a j La a 1 1 <;I_}VI 't»l«>« 4_2jj_La 
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: py_aj_(i,l /- 2 La ' 1. 1 p*^~" ' SelJI a Ji3»J aj^al j ,j| <L?taj_JI a Jl>-j ^j-a P?- a '-^_J' (J-^ -1 ~~ ^ 

PLC Jl a Ji3»j (_J1 (Jjj-ajj (JjL^3 j_tC 4iSj ajj « «GjL>-lj_aj /j_aLJ)_JI ^ )tl^= i Jl*j 

pljjl <_JLcI jj-^=Jj PLC JJ 4j>J-LiaJ, I 4^aj_tiJI (jyic Jt_aIL*j /j_aLJ^_JI (J2j 4_2jj_La (j| ^Jl Ll& 4-uTlII t_xr»oj 

La jl STOPjl 4_Lt.(J?j ^Jx. 4 La j ; i >> a a Jl3*_oJI jj^— " (jl (—J Lalij icLli^sJI £_ aji^-jil PLC Jl 

. Off -Mode JL l^lj 

jLui-V aj_AL>. 4_JL>JI <jJl& A- a Jl>-jJ| jj^~~ '"j K-UN (JjJLiluJI *-*^=J Cr^ PLC Jl a Ji3»J *-<-i=J r*^J <-JJj Jm-l 

. /j_aLJ)_JI 

: ^aLjjJI jLilvI - "\ 

C^t>- « 4_Lo ' _i j I La a j-<fc I n^— i (J-a-«J 4Jlj JutXI /j_aLJ^_JI 4_dcL3 ^j- 13 JL^aQi! I Jl>. ^ -t j a ajJ^i- pj_aLJ)_JI jLloJ 
aJlC 4_JL>. *§_ aj_(_L^3 ajJoLita vz • i iaJ ( A-ULa^jjJI ajJIjJI ) ^ 'J^"" 1 ' U <J1iUj^3lAJ ^ J (j\j jLa J-'^ . aX Ul 

. /j_aLj^_JI jLlL>-I 

Simulator ^^aUJLl sjl^jj u-Sj^j U-> 4^1m^.II 4- LJU. s.^ji,l PLC Jl ^Ijo*j p^«« ^uiu 

jl ) »l La^.1 LjliLilajj 4jLuL>JI IL. ^LajLJeZLcoXI 4_uj^^=JI ^_uLUI ^^— I --" 7t_uLla ^£. ajLt£. (j^&J Module 
aJlC (_£l ' fll "~^— -tj pj_aLj_JI f-pJ I « '^— i i ' ^LJL j 4 <LiL>JI £— aJijj>-ji,l tillj (JjLoj (Jio <JliljLil ( * LaJ3 

. s.lj| M-a 4_La x_J3aILa ajfc La x_a Jpilaj 

:^JLJL^= ^ jLp^VI (jLa U*t,l JliaJJ i^uilL 

*.5yjaLJ)-JI jl n-%-1 Cj| aia^. 

I 0.1 Ja>jJJ j-LaLUI ( ^JaUi^'tVI paHI tj-a qj^-ij jl c-^j>o jjJI ) ^->L>JlI jj ^^yk. Jai-tiaJI ^u "I 

4JL>JI jjjs JjrelJI (_£? — (ajLi^l Jjj^sj ^^Jx. Jju La_a jJaLUI LED » J-tJall J-AXI JjjI jJI »^ < >ij i_2j^u) 

.1 iJbJIJI 

iJL.) 1 aUJIJI ( J < i ;,V ,tl^j^)0 iJUJI^IO.l J^jJI 4JU J^ (jLa ^aUj-JI u, u.%. -c-j 

r-jj^ «jLtil (Jjj-aj cr^ ^ c_4 «U jJoLUI JjjIjJI »^ i *aj (^JLJLij Q1.0 r-jJ»JI Jjt uij ^Jl ^JjJ ( Jjt (""(II 

( *5 <1iJl>o jl x^jH |jl_a ) I 0.1 J^jJJ jlaLUI jjJI £>£. J^JI J-^jl "r 
(_La-»J V /y_aLJ^_JI (j| (_^J-»J I Jl^3 Ql .0 J_Lc ?TJ^ *jL^I (Jj-^J Cr^- (J^y ^*^ -LW' 1 ^' *jL"4 J6^~ (^ i^i -J 

. «Lii3jLJj «GjL>-lj_a c_xr»o 4-lIcj « «U Jalaie^a j^fc I ■t'^ - ' 

.10.2 Ja> jJJ jUhtl ^y^aUm jj ^t^- ,U;,^tl p-j dUj jl>j -_a 
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rj-^l «jL-^l *L-*-J1 iP-y 1 aJUJI <y| 5JUJI (^js I 0.2 Ji-jdl SJL>. J^^o jls *_aLJj_<JI c-cma. -j 

^LjJLj (jjJI <jr Ul JaJLiaJI J if, aj-JuL-a Ji^aj jjj S'.ljU , „VI ^jl (^|) jjljj <U-La) ep£ Juj Q 1.0 J if, 

.jJaLUI »j<>il! x_.HI -jjljlJI £__l__l 
-ij-^-j cP - *^ '^M^ S2 jj-11 (jr-^- J------11 (j- 4 o'j-^ ^ -^i Ql-0 Jii-. ^r^siJ! «J^1 *L*-I| (^ fd 1-1 ~j 

/j_al_J^_(Jl Jjj-iJi-ij 4_*_-lj_a c___»o 4_j1_.j 2 ialLai, I 4__jjJ__A_ _)jt mi ill {»--£■ 4_tLl <__jj_i /j_al_J^_<JI _L_ l_L__- 
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